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(57) Abstract 

A dye of Formula (1) wherein: R 1 and D are each independently H or a substituent; R 2 and R 3 are each independently optionally 
substituted alkyl, aryl or araikyl, or R 2 and R 3 together with the carbon atom to which they are attached form an optionally substituted ring; 
R 4 is H or optionally substituted alkyl, aryl or araikyl; and R 5 and R 6 are each independently optionally substituted alkyl, aryl or araikyl. 
Also claimed are compositions containing the dye, water and a water-dissipatable polymer. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BE Belgium 

BF Burkina Paso 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Belarus 

CA Canada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI Cdte d'lvoire 

CM Cameroon 

CN China 

CU Cuba 

CZ Czech Republic 

DE Germany 

DK Denmark 

EE Estonia 



ES 


Spain 


LS 


Lesotho 


SI 
SK 


FI 


Finland 


LT 


Lithuania 


FR 


France 


LU 


Luxembourg 


SN 


GA 


Gabon 


LV 


Latvia 


SZ 


GB 


United Kingdom 


MC 


Monaco 


TD 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


GH 


Ghana 


MG 


Madagascar 


TJ 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


GR 


Greece 




Republic of Macedonia 


TR 


HU 


Hungary 


ML 


Mali 


TT 


IE 


Ireland 


MN 


Mongolia 


UA 


IL 


Israel 


MR 


Mauritania 


UG 


IS 


Iceland 


MW 


Malawi 


US 


IT 


Italy 


MX 


Mexico 


uz 


JP 


Japan 


NE 


Niger 


VN 


KE 


Kenya 


NL 


Netherlands 


YU 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


KP 


Democratic People's 


NZ 


New Zealand 






Republic of Korea 


PL 


Poland 




KR 


Republic of Korea 


FT 


Portugal 




KZ 


Kazakstan 


RO 


Romania 




LC 


Saint Lucia 


RU 


Russian Federation 




LI 


Liechtenstein 


SD 


Sudan 




LK 


Sri Lanka 


SE 


Sweden 




LR 


Liberia 


SG 


Singapore 





Slovenia 

Slovakia 

Senegal 

Swaziland 

Chad 

Togo 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 

United States of America 

Uzbekistan 

Viet Nam 

Yugoslavia 

Zimbabwe 



WO 99/50357 



PCT/GB99/00772 



1 ,3,4-THIADIAZOLYLAZO DYES AND INK COMPOSITIONS CONTAINING THE SAME 

This invention relates to compositions, dyes, cartridges, ink jet printers and to their 
use in ink jet printing. 

Ink jet printing methods involve a non-impact printing technique for printing an 
image onto a substrate using ink droplets ejected through a fine nozzle onto a substrate 
without bringing the nozzle into contact with the substrate. 

There are many demanding performance requirements for dyes and inks used in 
ink jet printer. For example they should desirably exhibit some or all of the following 
properties. They should provide sharp, non-feathered images having good water- 
fastness, light fastness and/or optical density. The inks are often required to dry quickly 
when applied to a substrate to prevent smudging, but they should not form a crust over 
the tip of an ink jet nozzle because this will stop the printer from working. The inks should 
also be stable to storage over time without decomposing or forming a precipitate which 
could block the fine nozzle. The most popular ink jet printers are the thermal and 
piezoelectric ink jet printers. 

We have now found that very good ink jet printing inks may be prepared having 
the compositions defined below using a specific class of dyes that give stable dye resin 
inks with some or all of these advantageous properties. 

According to the present invention there is provided a composition comprising 
water, a water-dissipatable polymer and one or more dyes of Formula (1): 

D 

Formula (1) 

wherein: 

R 1 and D are each independently H or a substituent; 

R 2 and R 3 are each independently optionally substituted alkyl, aryl or aralkyl , or 
R 2 and R 3 together with the carbon atom to which they are attached form an 
optionally substituted ring; 

R 4 is H or optionally substituted alkyl, aryl or aralkyl; and 

R 5 and R 6 are each independently optionally substituted alkyl, aryl or aralkyl. 
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When R 1 or D is a substituent it is preferably halo; optionally substituted alkyl, aryl 
or aralkyl; or a group of formula -X-R 7 wherein X is O, S, SO, S0 2 or NR 8 wherein R 7 and 
R 8 are each independently H or optionally substituted alkyl, aryl or aralkyl. 

When R\ R 2 , R 3 , R 4 , R s , R 6 , R 7 or R 8 is optionally substituted alkyl it is preferably 
optionally substituted C^-alkyl. 

When R\ R 2 , R 3 , R 4 , R 5 , R 6 , R 7 or R 8 is optionally substituted aryl it is preferably 
optionally substituted C^-an/l, more preferably optionally substituted phenyl or naphthyl. 

When R 1 , R 2 , R 3 , R 4 . R 5 , R 6 , R 7 or R 8 is optionally substituted aralkyl it is preferably 
optionally substituted benzyl or xylyl. 

R 1 and D are preferably each independently H, optionally substituted C^-alkyl, or 
a group of formula -X-R 7 wherein X is O, S, SO, SO z or NR 8 wherein R 7 and R 8 are each 
independently H or optionally substituted C^-alkyl. 

X is preferably O, S or NR 8 wherein R 8 is H or C,. 6 -alkyl. 

R 2 and R 3 are preferably each independently optionally substituted C^-alkyl, or R 2 
and R 3 together with the carbon atom to which they are attached form an optionally 
substituted 5- or 6- membered ring, especially an optionally substituted cyclopentane or 
cyclohexane ring. 

R 4 , R s and R 6 are preferably each independently H or optionally substituted C^- 
alkyl, more preferably H or C^-alkyl. 

R 7 is preferably optionally substituted C^-alkyl, more preferably optionally 
substituted C^-alkyl. 

R 8 is preferably H or C^-alkyl. 

The optional substituents which may be present on R 1 to R 8 or on D are preferably 
each independently selected from carboxy, sulpho, nitro, halo (especially bromo, chloro 
and fluoro), alkyl (especially C^-alkyl), alkoxy (especially C^-alkoxy), hydroxy, amine 
(especially -NHR 9 ), mercapto, thioalkyl (especially C^-thioalkyl), cyano, ester (especially 
-OCOR 9 or -COOR 9 ) and amide (especially -CONHR 9 ), wherein R 9 is H or optionally 
substituted C^-alkyl (preferably H or C^-alkyl). 

In one embodiment of the present invention R 2 and R 3 are free from the following 
substituents: -N0 2l -CN, -CI, -Br, -F, -OH, -OC^-alkyl. -OC^-alkylene-CN, -CONH 2 , 
-COOC^-(CH 2 ) M -CN , -OCO(C^-alkyl)and -COO(C^-alkyl). 

In a second embodiment of the present invention at least one of R 2 and R 3 carries 
a substituent selected from -N0 2 , -CN, -CI, -Br. -F, -OH, -OC^-alkyl, -COOC^-(CH 2 )^- 
CN, -CONH 2 , -CONH(C^-alkyl), -OCOfC^-alkyl) and -COO(C,. 4 -alkyl). 

The preferred optional substituents for R 8 are said optional substituents are each 
independently selected from carboxy, sulpho, nitro. halo, alkyl, alkoxy, hydroxy, amine, 
mercapto, thioalkyl, cyano, ester and amide, more preferably from -N0 2 , -CN, -CI, -Br, -F, 
-OH, -OC^-alkyl, -OC^-alkylene-CN, -CONH 2 , -COOC^-(CH 2 )^-CN, -OCO(C^-alkyl) 
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and -COOfC^-alkyl), especially from -CN and -COCKC^-alkyl), especially -CN. 
Preferably R 8 carries one or two substituents, more preferably one substituent 

Any alkyl groups in dyes of Formula (1) may be branched or straight chain. 
Preferred branched chain alkyl groups are a- branched alkyl groups. 

The dyes may be in any form, for example in the form of a salt. Formula (1) 
includes all tautomers, stereoisomers, zwitterions, polymorphs, and isotopes of dyes 
falling within the formula. 

Salts of Formula (1) may be formed from one or more organic and/or inorganic 
bases or acids. Preferred salts of Formula (1) are insoluble in water. 

The compositions preferably contain from 1 to 10, more preferably from 1 to 6, 
especially from 1 to 3, more especially 1 dye of Formula (1). 

The dye of Formula (1) is preferably insoluble in water and soluble in the water- 
dissipatable polymer. Therefore the dye is preferably free from carboxy and sulpho 
groups, for example it is preferably a disperse or solvent-soluble dye. Disperse and 
solvent soluble dyes are distinct from pigments in that pigments are insoluble in organic 
solvents and polyesters whereas disperse and solvent soluble dyes are soluble in organic 
solvents and polymers. 

According to a second feature of the present invention there is provided a dye of 
Formula (1) as hereinbefore defined. The preferences for the dye of Formula (1) are as 
hereinbefore described in relation to the preferred dyes used in the inks of the invention. 

The dyes of Formula (1) may be prepared by diazotising a suitable amine, using a 
diazotising agent, preferably below 5°C, and coupling to a suitable coupling component. 
A preferred diazotising agent is sodium nitrite, A suitable amine is of Formula (2) and a 
suitable coupling component is of Formula (3): 

D 

(2) o' 

(3) 

wherein R\ R 2 , R 3 , R 4 , R 5 , R 6 and D are as hereinbefore defined. 

Generally from 3 to 5 molar equivalents of the amine are used relative to the 
amount of the coupling component. If desired the resultant dye may be further reacted, 
for example by condensation with an acyl halide or an anhydride to convert some or all of 
any hydroxy groups to ester groups. 

The composition may contain further dyes other than those of Formula (1), 
although this is not normally necessary. 
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The water-dissipatable polymer preferably bears ionised carboxy and/or 
sulphonate groups, especially ionised sulphonate groups, because these assist water 
dissipatability of the polymer. Such groups can be chain pendant and/or terminal. 

The water-dissipatable polymer is preferably a water-dissipatable polyester. The 
water-dissipatable polyester can be prepared using conventional polymerisation 
procedures known to be effective for polyester synthesis. Thus, it is well known that 
polyesters contain carbonyloxy (i.e. -C(=0)-0-) linking groups and may be prepared by a 
condensation polymerisation process in which an acid component (including ester-forming 
derivatives thereof) is reacted with a hydroxy! component. The acid component may be 
selected from one or more polybasic carboxylic acids, e.g. di- and tri-carboxylic acids or 
ester-forming derivatives thereof, for example acid halides, anhydrides or esters. The 
hydroxyl component may be one or more polyhydric alcohols or phenols (polyols), for 
example, diols, triols, etc. (It is to be understood, however, that the polyester may 
contain, if desired, a proportion of carbonylamino linking groups -C(=0)-NH- (i.e. amide 
linking groups) by including an appropriate amino functional reactant as part of the 
"hydroxyl component"; such as amide linkages). The reaction to form a polyester may be 
conducted in one or more stages. It is also possible to introduce in-chain unsaturation into 
the polyester by, for example, employing as part of the acid component an olefinically 
unsaturated dicarboxylic acid or anhydride. 

Polyesters bearing ionised sulphonate groups may be prepared by using the 
method, and using the materials, described in International Patent Publication number 
WO 98/14525 of Zeneca Limited, page 11, line 15, to page 13, line 7, which is 
incorporated directly herein by reference thereto. 

Polyesters bearing ionised carboxy groups can be prepared by various means, for 
example by the method, and using the materials, described in International Patent 
Publication number WO 98/14525 of Zeneca Limited, page 13, line 9 to page 13, line 30. 
which is incorporated directly herein by reference thereto. 

The water-dissipatable polyester may optionally have hydrophilic non-ionic 
segments, for example within the polyester backbone (i.e. in-chain incorporation) or as 
chain-pendant or terminal groups. Such groups may act to contribute to the dispersion 
stability or even water-solubility of the polyester. For example, polyethylene oxide chains 
may be introduced into the polyester during its synthesis by using as part of the hydroxyl 
component, ethylene oxide-containing mono, di or higher functional hydroxy compounds, 
especially polyethlene glycols and alkyl ethers of polyethylene glycols, examples of which 
include: 
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R e -0-(CH 2 CH 2 0) n -H; 
HO-(CH 2 CH 2 0) n -H 

CH 2 -0-(CH 2 CH 2 0) P -H 

/ 

R e -C-CH 2 -0-(CH 2 CH 2 0)p-H 
\ 

CH 2 -0-(CH 2 CH 2 0) P -H 

wherein R e is C^-alkyl, preferably C^-alkyl, more preferably methyl; n is 1 to 500; and p 
is 1 to 1 00. 

A small segment of a polyethylene oxide chain could be replaced by a propylene 
oxide or butylene oxide chain in such non-ionic groups, but should still contain ethylene 
oxide as a major part of the chain. 

The amount of ionised sulphonate and/or carboxy groups present in the polyester 
should be sufficient to provide or contribute to water-dissipatability of the polyester, 
although it should not be so high as to render the resulting polyester unacceptably water- 
sensitive. This amount will depend, inter alia, on factors such as the hydrophilicity/ 
hydrophobicity of units provided by other monomers in the polyester synthesis or any 
surfactants (if used), and also the relative proportions of ionised sulphonate/carboxy 
groups. With regard to the last mentioned point, ionised sulphonate groups are more 
effective at providing or contributing to water-dissipatability than ionised carboxy groups 
and so can be used at considerably lower levels in comparison to ionised carboxy groups. 

If the polyester is wholly or predominantly sulphonate stabilised (by which is meant 
the water dissipatability-providing groups are provided wholly or predominately by ionised 
sulphonate groups). The ionised sulphonate group content is preferably as described in 
International Patent Publication number WO 98/14255 of Zeneca Limited, page 14, line 
31 to page 15, line 3, which is incorporated directly herein by reference thereto. 

If the polyester is predominantly stabilised by ionised carboxy groups, the 
carboxylic acid value AV of the polyester is preferably within the range of from 20 to 140 
mgKOH/g (more preferably 30 to 100 mgKOH/g). 

Usually, the polyester is either predominantly sulphonate-stabilised or 
predominantly carboxylate stabilised (preferably the former). 

If the polyester contains polyethylene oxide chains, the polyethylene oxide chain 
content should preferably not exceed 25% by weight (and more preferably should not 
exceed 15% by weight), based on the total weight of the polyester, in order to avoid 
unacceptable water-sensitivity. Therefore the amount is preferably 0 to 25% by weight 
(more preferably 0 to 15% by weight) based on the total weight of polyester. 

The water-dissipatable polyester preferably has a number average molecular 
weight Mn of up to 30,000. The Mn is preferably in the range from 500 to 30,000, more 
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preferably 1,000 to 25,000. These Mn lead to particularly good storage stability for the 
resultant inks. The measurement of Mn is well known to those skilled in the art, and may 
for example be effected using gel permeation chromatography in conjunction with a 
standard polymer such as polystyrene or polymethylmethacrylate of known molecular 
weight. 

The water-dissipatable polyester preferably has a hydroxyl number of from 0 to 
225mg KOH/g, more preferably 0 to 125mg KOH/g, especially from 0 to 50mgKOH/g. 

The ink preferably has a pH of 5 to 9, more preferably 5.5 to 8, especially 6 to 7.5. 
These preferences are based on increased ink stability. 

The Tg of the water-dissipatable polyester (i.e. the temperature at which the 
polymer changes from a glassy, brittle state to a plastic, rubbery state) is preferably in the 
range -38°C to 105°C, more preferably -20 to 70°C, especially -10°C to 60°C. 

The esterification polymerisation processes for making the polyesters for use in 
invention composition are known and need not be described here in more detail. Suffice 
to say that they are normally carried out in the melt using catalysts, for example a tin- 
based catalyst, and with the provision for removing any water or alcohol formed from the 
condensation reaction. 

The water-dissipatable polyester may be dissipated in water by adding the 
solidified melt directly into water. The solidified melt is preferably in a form such as flake 
(which can often be obtained directly from the melt) or comminuted solid (obtained for 
example by grinding). Alternatively, water can be added directly to the hot polyester melt 
until the desired solids content/viscosity is reached. Still further, the polyester may be 
dissipated in water by adding an aqueous pre-dissipation (or organic solvent solution) of 
the polyester to the water phase. 

The water-dissipatable polyesters normally do not need an external surfactant 
when being dissipated into water, although such surfactants may be used to assist the 
dissipation if desired and in some cases can be useful in this respect because additional 
surfactants reduce the required amount of dissipating groups (i.e. sulphonate, and (mono 
alkoxy)polyalkylene chains if used). 

The water-dissipatable polymer may also be formed by the method, and using the 
materials, described in International Patent Publication number WO 98/14525 of Zeneca 
Limited, page 16, line 8 to page 16, line 34, which is incorporated directly herein by 
reference thereto. 

The dyed water-dissipatable polymer may be prepared by heating a water- 
dissipatable polymer and dye(s) at an elevated temperature, for example at a temperature 
in the range 35 to 150°C, preferably from 40 to 90°C. Simply mixing the dye and polymer 
in water at room temperature leads to a slight up-take of colour but heating is usually 
necessary for a full dyeing. 
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Preferably compositions according to the invention are prepared by mixing 
together (i) a solution of a dye(s) in a water-immiscible solvent and (ii) a mixture of a 
water- dissipatable polymer, water-miscible solvent and optionally water. Equally the 
compositions may be prepared by mixing together (i) a solution of a dye(s) in a mixture of 
5 a water-miscible solvent and a water-immiscible solvent and (ii) a water-dissipatable 
polymer and optionally water. In either case, if there is no water in component (ii) the 
water may be added to the mixture of (i) a (ii) subsequently to give acomposition 
according to the invention. However it is preferred for component (ii) to contain water. 
These processes lead to particularly good up-take of dye(s) by the polymer to give 
10 intensely coloured composition. 

The amount of dye and water-dissipatable polymer contained in the composition 
will vary according to the depth of shade required. Typically, however, the composition 
will comprise 

(a) from 0.5 to 15 parts, more preferably 0.8 to 10 parts, especially 1 to 5 parts in total 
15 ofthedye(s); 

(b) from 0.2 to 25 parts, more preferably 2 to 15 parts of a water-dissipatable polymer; 

(c) from 40 to 90 parts, more preferably from 50 to 80 parts of water; and 

(d) from 0 to 60 parts, more preferably 0 to 40 parts of organic solvent; 

wherein all parts are by weight and the total number of parts of (a) + (b) + (c) + (d) 
20 add up to 100. 

The number of parts of the water-dissipatable polymer is calculated on a 100% 
solids basis. For example 50g of a 20% solids polymer is taken as 10g of polymer. 

The composition may also contain an organic solvent (as mentioned in (d) above) 
and this may be a mixture of organic solvents. In a preferred embodiment the 
25 composition contains an organic solvent comprising a water-miscible organic solvent and 
a water-immiscible organic solvent. 

Suitable water-immiscible organic solvents include aromatic hydrocarbons, e.g. 
toluene, xylene, naphthalene, tetrahydronaphthalene and methyl naphthalene; chlorinated 
aromatic hydrocarbons, e.g. chlorobenzene, fluorobenzene, chloronaphthalene and 
30 bromonaphthalene; esters, e.g. butyl acetate, ethyl acetate, methyl benzoate, ethyl 
benzoate, benzyl benzoate, butyl benzoate, phenylethyl acetate, butyl lactate, benzyl 
lactate, diethyleneglycol dipropionate, dimethyl phthalate, diethyl phthalate, dibutyl 
phthalate, di (2-ethylhexyl) phthalate; alcohols having six or more carbon atoms, e.g. 
hexanol, octanol, benzyl alcohol, phenyl ethanol, phenoxy ethanol, phenoxy propanol and 
35 phenoxy butanol; ethers having at least 5 carbon atoms, preferably ethers, e.g. 
anisole and phenetole; nitrocellulose, cellulose ether, cellulose acetate; low odour 
petroleum distillates; turpentine; white spirits; naphtha; isopropylbiphenyl; terpene; 
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vegetable oil; mineral oil; essential oil; and natural oil; and mixtures of any two or more 
thereof. Benzyl alcohol is especially preferred. 

Suitable water-miscible organic solvents include C^-alkanols, e.g. methanol, 
ethanol, n-propanol, isopropanol, n-butanol, sec-butanol. tert-butanol and isobutanol; 
amides, e.g. dimethylformamide and dimethylacetamide; ketones and ketone alcohols, 
e.g. acetone and diacetone alcohol; C^-ether, e.g. tetrahydrofuran and dioxane; alkylene 
glycols or thioglycols containing a C 2 -C 6 alkylene group, e.g. ethylene glycol, propylene 
glycol, butylene glycol, pentylene glycol and hexylene glycol; poly(alkylene-glycol)s and 
thioglycol)s, e.g. diethylene glycol, thiodiglycol, polyethylene glycol and polypropylene 
glycol; polyols, e.g. glycerol and 1 ,2,6-hexanetriol; and lower alkyl glycol and polyglycol 
ethers, e.g. 2-methoxyethanol, 2-(2-methoxyethoxy)ethanol, 2-(2-ethoxyethoxy) ethanol, 
2-(2-butoxyethoxy)ethanol, 3-butoxypropan-1 -ol, 2-[2-(2-methoxyethoxy)-ethoxy]ethanol, 
2-[2-(2-ethoxyethoxy)ethoxy]-ethanol; cyclic esters and cyclic amides, e.g. optionally 
substituted pyrollidones; sulpholane; and mixtures containing two or more of the 
aforementioned water-miscible organic solvents. Preferred water-miscible organic 
solvents are C^-alkyl mono ethers of C 2 . 6 -alkylene glycols and C^-alkyl mono ethers of 
Po'y(C 2 ^-alkylene glycols). 

Component (d) of the above mentioned composition preferably comprises; 

(i) 5 to 50% of a water-immiscible alcohol having at least six carbon atoms, 
(especially benzyl alcohol); and 

(ii) 50 to 95% of a water-miscible solvent comprising; 

(a) a cyclic ester or cyclic amide (especially an optionally substituted pyrrolidone); 

(b) a water-miscible C^-alkyl mono ether of a C^-alkylene glycol or C^-alkyl 
mono ether of poly(C 2 ^-alkylene glycol); or 

(c) a mixture of (a) and (b). 

wherein all % are by weight and add up to 100%. 

The water-immiscible solvent preferably has a solubility in water at 20°C of up to 
50g/l. The water-miscible solvent preferably has a solubility in water at 20°C of more than 
50g/l. 

The preferred optionally substituted pyrrolidones, are 2-pyrrolidone, dimethyl 
pyrrolidone, N-methyl-2-pyrrolidone, N-ethyl-2-pyrrolidone and N-(2-hydroxyethyl)-2- 
pyrrolidone and mixtures thereof. 

The ratio of water-miscible organic solvent to water-immiscible organic solvent is 
preferably 19:1 to 1:1, more preferably 8:1 to 1:1, especially 5:1 to 1:1. 

Use of dyes has advantages over the use of pigments in that less dye is usually 
required than would be the case for a pigment, expensive milling is avoided, the 
composition are less likely to form a precipitate on standing, a far greater variety of 
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shades are available and the resultant prints have good transparency. The composition 
of the present invention also benefit from good light- and water-fastness. 

A valuable feature of the invention is the low tendency for blocking the nozzles of 
thermal ink jet printers. Many other water dispersible polymer composition work poorly or 
5 even not at all in thermal printers. Composition of. the invention form discrete droplets on 
the substrate with little tendency for diffusing. Consequently sharp images can be 
obtained, resulting in excellent print quality and little if any bleed between colours printed 
side-by side. 

Preferably the composition is an ink, more preferably an ink jet printing ink. When 
10 the composition is not an ink it may be used as concentrated colorant for the preparation 
of an ink. 

Preferably the composition has been filtered through a filter having a mean pore 
size below 10jam, more preferably below 5jim especially below 2^m, more especially 
below l^m. In this way reliability of the ink jet printer is improved by removing particulate 

1 5 matter which could otherwise block the fine nozzles of the printer. 

A third feature of the invention provides a composition comprising a water- 
dissipatable polymer and a dye as hereinbefore defined, preferably of Formula (1) or (2). 
In these compositions the preferred water-dissipatable polymers and dyes are as 
hereinbefore described. Such compositions may be dissipated in water and optionally 

20 mixed with further ingredients to give in ink, for example with one or more organic 
solvents. 

The composition of the third feature of the present invention preferably comprises 

(a) 0.125 to 40 parts of a dye as hereinbefore defined (preferably of Formula (1) or (2)); 

and (b) 99.875 to 60 parts of a water-dissipatable polymer, wherein the total number of 
25 parts of (a) and (b) adds up to 100. 

According to a further feature the present invention provides a process for printing 

an image on a substrate comprising applying thereto a composition comprising water, a 

water-dissipatable polymer and a dye as hereinbefore defined (preferably of Formula (1) 

or (2)) by means of an ink jet printer. 
30 The ink jet printer emits droplets of the composition onto a substrate from a nozzle 

without bringing the nozzle into contact with the substrate. Preferably the ink jet printer is 

a thermal or piezoelectric ink jet printer. 

The substrate is preferably a paper, an overhead projector slide or a textile 

material. Preferred textile materials are cotton, polyester and blends thereof. 
35 When the substrate is a textile material the process for printing an image thereon 

according to the invention preferably further comprises the step of heating the resultant 

printed textile, preferably to a temperature of 50°C to 250°C. 
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A further feature of the present invention is a cartridge suitable for use in an ink jet 
printer containing acomposition according to the invention. Also there is provided an ink 
jet printer containing acomposition according to the invention. 

The invention is further illustrated by the following examples in which all parts and 
percentages are by weight unless specified otherwise. 

Water-Dissipatable Polymer C Resin 1") 

To a glass reactor fitted with distillation column and condenser were charged 
ingredients A, B, D, F, G and 50% of C and 50% of H. The contents were heated with 
stirring to a reaction temperature of 210°C until the mixture was clear and the acid value 
was <10 mg(KOH)g- 1 . At this point E and the remainder of C and H were charged and the 
temperature raised to 230°C. The reaction was continued under reduced pressure until 
an acid value of 5.3 mg(KOH)g- 1 was obtained. The resin was further characterised by a 
hydroxyl value = 27.6 mg(KOH)g-\ ICI Cone and Plate viscosity @ 125°C = 80 poises 
and a Tg (onset) = 25.4°C and a number average molecular weight by end group analysis 
of approximately 2000. The resin was readily dispersed in warm distilled water to give a 
clear solution having a solids content of 20% w/w (hereinafter "Resin 1 "). 

Resin 1 



Monomer 


Abbreviation 


Weight (g) 


Neopentyl glycol 


A 


206.25 


Diethylene glycol 


B 


82.5 


Isophthalic acid 


C 


300 


Sodio-5-sulpho-isophthalic acid 


D 


75 


Adipic acid 


E 


37.5 


Methoxy PEG 750 


F 


75 


Sodium acetate 


G 


1.5 


Fascat4101 


H 


0.75 



Water-diss ipatable Polymer f Resin 2") 

To a glass reactor fitted with distillation column and condenser were charged 
ingredients A, B, C, E, G, H and 50% of D and 50% of I. The contents were heated with 
stirring to a reaction temperature of 210°C until the mixture was clear and the acid value 
was 1.25 mg(KOH)g-\ At this point F and the remainder of D and I were charged and the 
temperature raised to 230°C. The reaction was continued under reduced pressure until 
an acid value of 2.8 mg(KOH)g- 1 was obtained. The resin was further characterised by a 
hydroxyl value = 19.7 mg(KOH)g-\ ICI Cone and Plate viscosity @ 125°C = 90 poises 
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and a Tg (onset) = 4°C. The resin was readily dispersed in warm distilled water to give a 
clear solution having a solids content of 20% w/w. (hereinafter "Resin 2"). 

Resin 2 

5 



Monomer 


Abbreviation 


Weight (g) 


Neopentyl glycol 


A 


653.47 


Diethylene glycol 


B 


479.21 


Hexane-1,6-diol 


C 


396.04 


Isophthalic acid 


D 


1584.16 


Sodio-5-sulpho-isophthalic acid 


E' 


396.04 


j Adipic acid 


F 


198.02 


' Methoxy PEG 750 


G 


396.04 


Sodium acetate 


H 


8 


! Fascat4101 


I 


4 



Water-Dissipatable Polymer ("Resin 3") 

To a glass reactor fitted with distillation column and condenser were charged 
ingredients A, B, D, E, F t G and 50% of C and 50% of H. The contents were heated with 

10 stirring to a reaction temperature of 210°C until the mixture was clear and the acid value 
was <10 mgKOH/g. At this point the remainder of C and H were charged and the 
temperature raised to 230°C. The reaction was continued under reduced pressure until 
an acid value of 9.4 mg(KOH)g~ 1 was obtained. The resin was further characterised by a 
hydroxyl value = 12.8 mg(KOH)g~\ ICI Cone and Plate Viscosity @ 125°C = >500 poises 

15 and a Tg (onset) = 18°C. The number average molecular weight as determined by gel 
permeation chromatography (PS Equivalents) was 1800. The resin was readily dispersed 
in warm distilled water to give a clear solution having a solids content of 20% w/w 
(hereinafter "Resin 3"). 
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Resin 3 



i Monomer 


Abbreviation 


Weight (g) 


Neopentyl glycol 


A 


15 


^ Diethylene glycol 


B 


10 


Isophthalic acid 


C 


45 


Sodio-5-sulpho-isophthalic acid 


D 


10 


Hexane-1 ,6-diol 


E 


10 


! Methoxy PEG 750 


F 


10 


Sodium acetate 


G 


0.2 


Fascat4101 


H 


0.1 



Example 1 

Preparati on of a dve of the following formula fDve 1) 



O N-N 

1 ~Jl ^ 



HN 

(a) Preparation of 3-(N-n-butyl-N-sec-butylamino)acetanilide 

(i) 3-(N-sec-butylamino)acetanilide 

3-Aminoacetanilide (186.2g), 2-bromobutane (198 g), triethylamine (150 g) and ethanol (1 
litre) were heated under reflux for 64 hours. After cooling to room temperature, the 
reaction mixture was filtered to remove triethylamine hydrochloride and the solvent was 
evaporated under reduced pressure to leave a dark oil which was purified by 
chromatography on silica gel. The product was crystallised by trituration under hexane to 
give 152 g of product. 

(ii) 3-(N-n-butyl-N-sec-butylamino)acetanilide 
3-(N-sec-butylamino)acetanilide from stage (a) (i) (20.6 g), 1-bromobutane (63.7 g) and 
anhydrous potassium carbonate (13.8 g) were stirred and heated under reflux for 36 
hours. The cooled reaction mixture was diluted with methanol (50 ml) and filtered to 
remove the inorganic salts. Evaporation of the excess bromobutane and methanol under 
reduced pressure gave a viscous oil which was purified by chromatography on silica gel 
to give 1 8.3 g of product. 
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(b) Preparation of title dye 

Acetic acid (100 ml), propionic acid (16.0 ml) and nitrosyl sulphuric acid (22.9 ml) 
were stirred together whilst lowering the temperature to 0-5°C. Amine of formula 



(11.1g available commercially from Maybridge Chemical Company, used without further 
purification) was added portionwise to the mixture, with the temperature kept at 0-5°C. 
Once addition was completed the reaction mixture was stirred at 0-5°C for 2 hours and 
the excess nitrous acid destroyed with sulphamic acid. The resulting diazonium salt 
solution was slowly added to a solution of 3-(N-n-butyl-N-sec-butylamino)acetanilide 
(13.1 g from stage (a)(ii) above) in methanol (400 ml) at 0-5°C. When addition was 
complete the pH was raised to 4.5 by the addition of sodium acetate and the reaction 
mixture was stirred for 2 hours at 0-5°C. The reaction was diluted with water (500 ml) and 
stirred for one hour. The crude product was isolated by extracting into dichloromethane 
and purified by column chromatography on silica gel (2% methanol in dichloromethane 
was used as the eluent) to give the title dye (3.5 g) as an oil having a Xmax at 528nm. 

Example 2 

Preparation of a dye of the following formula (Dye 2) 



(a) Preparation of 2-amino^5-cyanomethylthio-1 ,3,4-thiadiazole 

Chloroacetonitrile (45.8 g) was added dropwise to a solution of 5-amino-1,3,4- 
thiadiazole-2-thiol (67.9 g) in ethanol (500 ml) at reflux temperature. The reaction mixture 
was heated under reflux for 6 hours and then approximately 400 ml of distillate was 
removed using a Dean-Stark trap. The reaction mixture was allowed to cool, water (150 
ml) was added and the pH was adjusted to 7.0 with sodium carbonate. The resultant 
precipitate was collected by filtration, washed with water and dried to give 45.7 g of 
product which was used directly in the next step. 




N-N 



N-N 
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(b) Preparation of title dye 

The title dye was prepared analogously to the method described in Example 1, 
stage (b) above, using 12.9g of 2-amino-5-cyanomethylthio-1,3,4-thiadiazole (from 
Example 2, stage (a) above) and 16.4 g of 3-(N-n-butyl-N-sec-butylamino)acetanilide 
[from Example 1, stage 1(a) above] to give, as a green solid. 6.1 g of the title dye having 
a Amax at 532nm. 



Example 3 (Dve 3^ 




Dye 3 was prepared using the method described in Example 1 except that in stage 
a there was used isopropylbromide and allyl bromide in the place of 2-bromobutane and 
1-bromobutane respectively. The title dye had a Amax at 524m. 

Example 4 (Dve 4) 




II 
o 



Dye 4 was prepared using the method described in Example 2 except that in the 
place of 1-bromobutane there was used 2-bromobutane. The resultant dye had a Amax 
at 532nm. 



Example 5 (Dve 5) 




NHC0 2 CH 2 CHj 



Dye 5 was prepared using the method described in Example 2 except that 3-(N-n- 
butyl-N-sec-butylamino) acetanilide was hydrolysed in the presence of base and then 
reacted with ethyl chloroformate. The resultant dye had a A. at 531 nm. 
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Example (Dve 6) 




NHCOCH3 



5 

Dye 6 was prepared using the method described in Example 1 except that in stage 
a there was used isopropylbromide and alkyl bromide in the place of 2-bromobutane and 
1-bromobutane respectively, and that 2-aminor5-ethylthio-1,3,4-thiadiazole was used in 
place of the amine used in stage (b). The resultant dye had a Xmax at 522nm. 

10 

Example 7 (Dye 7) 




NHCOCH 3 



15 Dye 7 was prepared using the method described in Example 2 except that in stage 

(a) sodium chloroacetate was used in place of chloroacetonitrile. The resultant dye had a 
Xmax at 501 nm. 



Example 8 (Dve 8) 

20 




Dye 8 was prepared using the method described in Example 2 except that in stage 
(a) methoxyethoxyethoxyl ethyl chloride was used in place of chloroacetonitrile. The 
25 resultant dye had a Xmax at 527nm. 

Example 9 - Preparation of Inks 

The following abbreviations are used : 
30 XA is Xerox 4024 paper from Rank Xerox; 

GB is Gilbert Bond paper from the Mead Corporation; 
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WC is Wiggins Conqueror High White Wove 100 gm 2 paper from Arjo Wiggins Ltd; and 
" — " means not measured; 
OD means optical density; 
LF means light fastness; 

AE is the time in hours over which the LF is measured; and 
WF : Wet fastness. 

Each dye or dye mixture was dissolved in benzyl alcohol and 2-pyrrolidone. The 
water-dissipatable polyester was dissipated in water and then mixed with the dye solution 
and shaken to give the homogeneous ink. 

Table 1 below shows the final formulation of an ink (ink 1) prepared as above. 
The first column identifies the component and the subsequent columns show the amount 
in parts by weight of each component in the resultant ink. 



TABLE 1 



Component 


Ink 1 


Ink 2 


Ink 3 


Ink 4 


Ink 5 


Ink 6 


Ink 7 


Ink 8 


Dye 1 


1 
















Dye 2 




1 














Dye 3 






1 












Dye 4 








1.5 










Dye 5 










1.5 








Dye 6 












1 






Dye 7 














1.5 




Dye 8 
















1.5 


Benzyl Alcohol 


10 


10 


10 


10 


10 


10 


12 


10 


2-Pyrollidone 


20 


20 


20 


20 


20 


20 


20 


20 


Resin 1 


















Resin 2 






50 












Resin 3 


45 


45 




45 


45 


45 


20 


45 


Water 


24 


24 


19 


23.5 


23.5 


24 


43.5 


23.5 


Surfactant 














3.0 





Footnote:The resins were used as a 20% w/v solution in water at pH 7.1. 

The inks described above were printed onto different paper using a Olivetti JP 450 
ink jet printer and tested as follows (the results are given in Table 2): 
The Chroma and the OD of a print was measured using an X-Rite 938 
Spectrodensitometer; 
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the LF (AE) was determined by the change in La.b coordinates as measured by an X-Rite 
938 Spectrodensitometer after the print has been irradiated for 100hrs (AE) in a Atlas 
Ci35A Weatherometer, where a low figure indicates high light-fastness; 
the WF was determined by running water (2ml) down lines of print at an angle of 
5 approximately 45° immediately after the lines had been printed and the prints were given 
a score of 1-10 where 1 indicates poor wet fastness and 10 indicates no detected ink run 
down. 

TABLE 2 

10 



Ink 


Paper 


Chroma 


OD 


LF 


WF 


i 1 


WC 


58.17 


0.86 


30.3 


10 


1 


XA 


57.13 


0.83 


27.5 


10 


2 


XA 


62.35 


1.117 


22.43 


10 


2 


WC 


61.93 


0.915 


22.75 


10 


3 


WC 


59.63 


0.98 


25.15 


10 


3 


XA 


58.29 


0.952 


24.21 


10 


4 


XA 


56.97 


1.014 


11.43 


9.5 


4 


WC - 


61.21 


1.101 


11.71 


9.5 ! 


5 


XA 


56.07 


0.995 


27.31 


10 


5 


WC 


58.71 


1.026 


25.93 


10 


6 


WC 


64.31 


1.14 ! 


26.29 


10 


6 


XA 


59.77 


1.044 


26.69 


10 


7 


XA 


54.01 


1.013 


29.97 


8 


7 


HG201 


63.31 


1.224 


18.93 


9 


8 


WC 


60.35 


0.986 


36.97 


9.5 


8 


XA 


60.33 


1.066 


24.55 


9.5 



Further inks comprising the exemplified dyes and resins may be may be prepared 
having the formulations described in the following tables. In the tables the number in the 
first column (headed Ex. no.) denotes the example number(s) of dye(s) to be used in the 
15 ink and the number in the second column indicates the parts per weight of the total dye 
added. In the third column M Resin#" identifies which of Resins 1, 2 and 3 was used (each 
resin comprising 20% solids and 80% water) with the number of parts by weight of the 
resin being shown in brackets. Numbers quoted in the third column onwards refer to the 
number of parts of the relevant ingredient and all parts are by weight. 
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The following other abbreviations are used in the tables: 
BZ = benzyl alcohol; DEG = Methylene glycol; NMP = N-methyl pyrollidone; 

CAP =caprolactam; BUT = butylcellosolve; 

IPA = isopropanol; MEOH = methanol; 

MIBK = methylisobutyl ketone; TDG = thiodiglycol; 
FRU : fructose; SUR = Surfynol 465 (a surfactant); and 
DMB = diethylene glycol monobutyl ether. 



TEN =triethanolamine; 
ACE = acetone; 
2P = 2-pyrolidinone; 
PHO = K 2 PQ 4 ; 



TABLE 3 



10 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


DEG 


ACE 


2P 


MIBK 


BUT 


1 


2.0 


1(10) 


58 




6 


4 


10 


10 




1 


2.1 


2(6) 


60.9 


8 






20 


1 


2 


2 


1.8 


2(10) 


63.2 


5 






15 




5 


2 


5.0 


3(4) 


50.0 


20 


2 


1 


15 


3 




1 


1.0 


3(7) 


63 


5 


4 




15 


5 





TABLE 4 



Ex. 
no. 


Dye 


Resin 
(parts) 


Water 


BZ 


DEG 


ACE 


NaOH 


IPA 


2P 


2 


3.0 


1(10) 


62.8 


5 


4 




0.2 




25 


1 


5.0 


2(15) 


50 


20 








10 | 




2 


2.0 


3(5) 


60.7 


10 




10 


0.3 


3 


10 



15 



TABLE 5 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


DEG 


ACE 


NaOH 


(NH„) 2 

so 4 


2P 


MIBK 


BUT 


1 


1.1 


2(12) 


61.9 




9 




0.5 


0.5 


9 


5 


1 


2 


4.1 


3(10) 


48.6 


11 


2 


4 




0.3 


20 







20 
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TABLE 6 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


DEG 


ACE 


IPA 


MeOH 


2P 


MIBK 


BUT 


1+2 


5.0 


3(5) 


54 


15 


3 


3 


6 




5 


4 




2 


2.4 


1(5) 


51.6 


5 




4 




6 


20 


5 


1 


1 


3.2 


2(4) 


57.8 


8 


4 


3 


5 


4 


6 


5 




1 


2.0 


3(10) 


73 


6 


2 


2 


1 




4 






2 


3.3 


2(12) 


63.7 






10 




2 




6 


3 



TABLE 7 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


NMP 


FRU 


DMB 


CH 3 NH 2 


CAP 


2 


4.0 


2(10) 


67 


10 


14 


1 


4 


0.2 




1 


2.2 


2(10) 


67 


10 


3 


2 


6 






1 


5.0 


3(12) 


54.4 


5 


17 




7 






2 


4.0 


3(20) 


56 


5 


8 




5 




2 


1 


1.5 


2(13) 


71.5 




2 




12 







TABLE 8 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


NMP 


TDG 


FRU 


PHO 


DMB 


CAP 


1 


2.5 


2(15) 


60 


6 


15 






0.12 




4 


2 


0.9 


1(5) 


63 


10 


20 




0.5 


0.2 






1 


2 


2(10) 


60 


11 




10 






6 


1 


2 


2.0 


2(10) 


56 


10 


5 


12 






5 





TABLE 9 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


NMP 


SUR 


TEN 


TDG 


FRU 


PHO 


DMB 


1 


1.5 


1(10) 


63 


5 




0.15 


0.5 


20 








2 


2.1 


1(15) 


65 


5 


5 


0.1 


0.2 


2 


0.5 


0.1 


5 
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TABLE 10 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


NMP 


SUR 


TDG 


CH 3 NH 2 


CAP 


1 


3.1 


3(10) 


60 


12 




0.3 


15 i 


0.2 




2 


5.0 


1(15) 


43 


15 


15 




5 




2 



TABLE 11 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


NMP 


TEN 


TDG 


PHO 


DMB 


CH3NH2 


CAP 


2 


4.0 


3(15) 


59 


9 


7 


0.5 




0.95 


5 






1 


5.0 


1(5) 


51 


15 


20 


1 


1 






1 


1 



Example 10 (Dve 10) 




(a) Preparation of coupling component: 



O 




(i) 3-Aminoacetanilide (75.0g) and crotonic acid (60.0g) were mixed together and 
stirred for 16 hours at 80°C. The reaction mixture was cooled to 40°C and ethyl acetate 
(400ml) was added. The product was extracted into 2M sodium carbonate(1 litre) which 
was then adjusted to pH 5 with cone, hydrochloric acid. The product was extracted into 
ethyl acetate, dried (MgS0 4 ), filtered and evaporated to dryness to give a brown oil which 
was used directly in the next step. 
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(ii) The product from step (a)(i) above (35.4g), iodoethane (26.5g), calcium carbonate 
(17.0g) and water were placed in a flask and heated with stirring at 70-80°C for 22 hours. 
The hot reaction was filtered through kieselguhr and the cooled solution extracted with 
dichloromethane and evaporated to dryness to give a brown oil which was used directly in 
the next step. 

(iii) The product from step (a)(ii) above(10.0g), chloroacetonitrile (5.68g), potassium 
carbonate (5.24g) and dimethyl formamide (100ml) were mixed and heated at 80°C for 45 
hours. The reaction mixture was poured onto water and extracted with ether to give the 
title coupling component (13.84g). 

(b) Preparation of dye 1 0 

The method of Example 1 , stage (b), was repeated except that in place of 3-(N-n- 
butyl-N-sec-butylamino)acetanilide there was used the product from Example 10, Stage 



The crude product was isolated by extracting into dichloromethane and purified by 
column chromatography on silica gel (a mixture of 15:85 volume ratio methanol to 
dichloromethane, respectively, was used as the eluent) to give the title dye (6.09 g) as an 
oil having a A,max at 524nm. 

Example 11 (Dve 11) 

Example 10 may be repeated except that in place of 3-aminoacetanilide there is 
used 3-propionamido aniline. 

Example 12 (Dve 12) 



(i) Zinc dust (30g) was activated by stirring in 5% hydrochloric acid. The acid was 
removed and the zinc then washed with water, methanol and then ether. The zinc dust 
was then slowly added to the flask containing acetic acid (85ml), m-aminoacetamide (15g) 
and ethyl acetoacetate (13ml). The reaction was stirred at 65°C for 2 hours and then 



(a). 




N-N 



NHCOCH 3 



(a) Preparation of coupling component. 




NHCOCH3 
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allowed to cool to room temperature. Methanol (50ml) was added and the reaction 
mixture was filtered. The residue was washed with methanol and the combined filtrates 
were evaporated to dryness. Ice/water (100ml) and dichloromethane (100ml) were added 
to the residue, the pH of the mixture was adjusted to 10 with ammonia solution, and then 
the product was isolated from the dichloromethane layer to give an oil (21. 1g). 

(ii) The product from stage (i) above (9.39g), iodoethane (5.2ml), calcium carbonate 
(3.6g) and water (100ml) were placed in a flask and heated at 70°C for 16 hours. The 
cooled reaction mixture was extracted with dichloromethane to give the coupling 
component as a brown oil (10.3g) 

(b) Preparation of Dye 12 

The method of Example 1, stage (b), was repeated except that in place of the 
amine from Maybridge Chemical Company there was used from Example 12, stage (a), 
and in place of 3-(N-n-butyl-N-sec-butylamino) acetanilide there was used the product of 
Example 2, stage (a). 



Example 13 (Dve 13) 



OH 

NHCOCHj 



& Preparation of 3-fN-f2-h V drn xvethvn-N- Se r-butvlamino1acetaniliriA 

(i) 3-(N-sec-butylamino)acetanilide 

3-aminoacetanilide (186.2g), 2-bromobutane (198g), triethyiamine (150g) and 
ethanol (1 litre) were heated under reflux for 64 hours. After cooling to room temperature 
triethyiamine hydrochloride was removed by filtration and the solvent was evaporated 
under reduced pressure to leave a dark oil which was purified by chromatography on 
silica gel. The product was crystallised by trituration under hexane to give 152g of 
product. 

(ii) 3-[N-(2-hydroxyethyl)-N-sec-butylamino] acetanilide. 

The product from stage (i) above (30g), calcium carbonate (43.7g), potassium 
iodide (7.3g) and 2-chloroethanol (29.3ml) in water (75ml) were heated under reflux for 80 
hours. The reaction mixture was allowed to cool, filtered and the residue washed with 
dichloromethane (2x1 00ml). The filtrates were extracted with dichloromethane and 
evaporated to dryness to give a brown oil (29.0g). 
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(b) Preparation of Dve 13 

The method of Example 1, stage (b) was repeated except that in place of the 
amine from Maybridge Chemical Company there was used 2-amino-5-cyanomethylthio- 
1,3,4-thiodiazole and in place of 3-(N-n-butyl-N-sec-butylamino) acetanilide there was 
5 used the product of Example 13, stage (a). Dye 13 was obtained as a dark green solid 
having a Xmax at 524nm. 

Example 14 (Dve 14) 




Dye 14 was prepared by the reaction of Dye 13 (1.09g) with acetyl chloride (0.54ml) and 
piperidine (1 drop) in anhydrous dichloromethane (50ml) for 4 hours at room temperature. 
The reaction mixture was washed with water, 2M sodium bicarbonate (300ml) and water 
15 (300ml) and evaporated to dryness to give the title dye (0.55g) as a green solid having a 
A.max at 524nm. 

Example 15 - Preparation of Inks 

The inks described in Table 12 were prepared by the general method described 
2 0 above in Example 9. All abbreviations used have the same meanings as those in 
Example 9. 



25 
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TABLE 12 



Component 


Ink 3 


Ink 4 


Ink 5 


Ink 6 


Ink 7 


Ink 8 


Dye 10 


1.5 




1.5 


1.5 


1.5 




Dye 12 




0.3 


1.5 








Dye 13 




1.2 




1.5 






Dye 14 










1.5 


1.5 


Benzyl Alcohol 


10 


14 


12 


10 


10 


11 


2-Pyrollidone 


20 


18 


20 


20 


20 


19 


Resin 1 




45 










Resin 2 












45 


Resin 3 


45 




20 


45 


45 




Water 


23.5 


21.5 


43.5 


23.5 


23.5 


23.5 


Surfactant 






3 









Footnote: The Resins were used as a 20% w/v solution in water at pH 7.1. 



Certain of the inks described in Table 12 were printed onto paper and the OD, LF 
and WF measured using the method described in Example 9. The results are shown in 
Table 13 below. 



TABLE 13 



Ink 


Paper 


Chroma 


OD 


LF 


WF 


3 


WC 


57.0 


0.88 


22.2 


9 


3 


XA 


54.7 


0.86 


19.6 


9.5 


5 


XA 


53.17 


0.84 


29.21 


10 


5 


HG 201 


67.81 


1.19 


38.55 


10 


6 


WC 


57.05 


0.99 


32.57 


9 


6 


XA 


55.51 


1.00 


31.87 


9 s 


7 


XA 


57.25 


0.98 


14.19 


9.5 


7 


WC 


60.53 


1.03 


15.75 


9.5 



Footnote: HG201 is a paper sold by Canon Inc. 

Further inks comprising the exemplified dyes and resins may be may be prepared 
having the formulations described in the following tables. In the tables the number in the 
first column (headed Ex. no.) denotes the example number(s) of dye(s) to be used in the 
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ink and the number in the second column indicates the parts per weight of the total dye 
added. In the third column "Resin** identifies which of Resins 1, 2 and 3 was used (each 
resin comprising 20% solids and 80% water) with the number of parts by weight of the 
resin being shown in brackets. Numbers quoted in the third column onwards refer to the 
5 number of parts of the relevant ingredient and all parts are by weight. 

The abbreviations used in the tables are as defined in Example 9 above: 



TABLE 14 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


DEG 


ACE 


2P 


MIBK 


BUT 


10 


2.0 


1(10) 


58 




6 


4 


10 


10 




10 


2.1 


2(6) 


60.9 


8 






20 


1 


2 


11 


1.8 


2(10) 


63.2 


5 






15 




5 


11 


5.0 


3(4) 


50.0 


20 


2 


1 


15 


3 




10 


1.0 


3(7) 


63 


5 


4 




15 


5 





10 

TABLE 15 



Ex. 
no. 


Dye 


Resin 
(parts) 


Water 


BZ 


DEG 


ACE 


NaOH 


IPA 


2P 


11 


3.0 


1(10) 


52.8 


15 


4 




0.2 




15 


I 10 


5.0 


2(15) 


50 


20 








10 




I 11 


2.0 


3(5) 


65.7 


10 




5 


0.3 


3 


10 



TABLE 16 

1.5 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


DEG 


ACE 


NaOH 


(NH 4 ) 2 

so 4 


2P 


MIBK 


BUT 


10 


1.1 


2(12) 


61.9 




9 




0.5 


0.5 


9 


5 


1 


11 


4.1 


3(10) 


48.6 


11 


2 


4 




0.3 


20 







20 
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TABLE 17 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


DEG 


ACE 


I PA 


MeOH 


2P 


MIBK 


BUT 


10 + 11 


5.0 


3(5) 


54 


15 


3 


3 


1 6 




5 


4 




12 


2.4 


1(5) 


51.6 


5 




4 




6 


20 


5 


1 


13 


3.2 


2(4) 


57.8 


8 


4 


3 


5 


4 


6 


5 




14 


5.0 


3(10) 


60 


6 


2 


2 


1 




4 


10 




12 


1.3 


2(12) 


65.7 






10 




2 




6 


3 



TABLE 18 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


NMP 


FRU 


DMB 


CH 3 NH 2 


CAP 


12 


4.0 


2(10) 


57 


10 


14 


1 


4 


0.2 




10 


2.2 


2(10) 


67 


10 


3 


2 


6 






10 


5.0 


3(12) 


44.4 


15 


17 




7 






\ 11 


4.0 


3(20) 


56 


5 


8 




5 




2 


14 


3.0 


2(13) 


65 


5 


2 




12 







TABLE 19 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


NMP 


TDG 


FRU 


PHO 


DMB 


CAP 


10 


2.5 


2(15) 


60 


6 


15 






0.12 




4 


11 


0.9 


1(5) 


63 


10 


20 




0.5 


0.2 






13 


5.0 


2(10) 


57 


11 




10 






6 


1 


13 


2.0 


2(10) 


56 


10 


5 


12 






5 





TABLE 20 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


NMP 


SUR 


TEN 


TDG 


FRU 


PHO 


DMB 


10 


1.5 


1(10) 


63 


5 




0.15 


0.5 


20 








12 


2.1 


1(15) 


55 


15 


5 


0.1 


0.2 


2 


0.5 


0.1 


5 
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TABLE 21 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


NMP 


SUR 


TDG 


CH 3 NH 2 


CAP 


10 


3.1 


3(10) 


64 


8 




0.3 i 


15 


0.2 




11 


5.0 


1(15) 


43 


15 


15 




5 




2 



TABLE 22 



Ex. 
No. 


Dye 


Resin 
(parts) 


Water 


BZ 


NMP 


TEN 


TDG 


PHO 


DMB 


CH3NH2 


CAP 


13 


4.0 


3(15) 


59 


9 


7 


0.5 




0.95 


5 






! 13 


5.0 


1(5) 


51 


15 


20 


1 


1 






1 


1 
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CLAIMS 

1. A dye of Formula (1): 



D 




Formula 



R 1 and D are each independently H or a substituent; 

R 2 and R 3 are each independently optionally substituted alkyl, aryl or aralkyl, or R 2 
and R 3 together with the carbon atom to which they are attached form an optionally 
substituted ring; 

R 4 is H or optionally substituted alkyl, aryl or aralkyl; and 

R 5 and R 6 are each independently optionally substituted alkyl, aryl or aralkyl. 



2. A dye according to claim 1 wherein R 2 and R 3 are free from the following 
substituents: -N0 2 , -CN, -CI, -Br, -F, -OH, -OC^-alkyl, -COOC^-(CH 2 )^-CN, -CONH 2f 
-CONH(C V4 -alkyl), -OCOfC^-alkyl) and -COO(C^-alkyl). 

3. A dye according to claim 1 wherein at least one of R 2 and R 3 carries a substituent 
selected from: -N0 2 , -CN, -CI, -Br, -F, -OH, -OC^-alkyl, -COOC^CH^-CN, -CONH 2 , 
-CONH(C^-alkyl), -OCO(C^-alkyl) and -COO(C M -alkyl). 

4. A dye according to any one of the preceding claims wherein R 1 and D are each 
independently halo; optionally substituted alkyl, aryl or aralkyl; or a group of formula -X-R 7 
wherein X is O, S, SO, S0 2 or NR 8 wherein R 7 and R 8 are each independently H or 
optionally substituted alkyl, aryl or aralkyl. 

5. A dye according to any one of the preceding claims wherein R 1 and D are each 
independently halo; optionally substituted C^-alkyl; or a group of formula -X-R 7 wherein X 
is O, S, SO, SO z or NR 8 wherein R 8 is H or C^-alkyl and R 7 is optionally substituted C^- 
alkyl. 
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6. A dye according to any one of the preceding claims wherein R 2 and R 3 are each 
independently optionally substituted C^-alkyl, or R 2 and R 3 together with the carbon atom 
to which they are attached form an optionally substituted 5- or 6- membered ring. 

7. A dye according to any one of preceding claims wherein R 4 , R 5 and R 6 are each 
independently H or optionally substituted C^-alkyl. 

8. A dye according to any one of the preceding claims wherein said optional 
substituents are each independently selected from carboxy, sulpho, nitro, halo, alkyl, 
alkoxy, hydroxy, amine, mercapto, thioalkyl, cyano, ester and amide, with the proviso that 
R 2 and R 3 are free from the following substituents: -N0 2 , -CN, -C|, -Br, -F, -OH, -OC^- 
alkyl, -OC^-alkylene-CN, -CONH 2l -CONH(C^-alkyl), -CCXDC M -(CH 2 )^-CN, 
-CONH 2 , ~CONH(C^-alkyl), -OCO(C^-alkyl) and -COO(C^-alkyl). 

9. A composition comprising water, a water-dissipatable polymer and one or more 
dyes according to any one of the preceding claims. 

10. A composition according to claim 9 wherein the polymer is a water-dissipatable 
polyester. 

11. A composition according to claim 9 or 1 0 which comprises: 

(a) from 0.5 to 15 parts in total of one or more dyes according to any one of 
claims 1 to 8; 

(b) from 0.2 to 25 parts of a water-dissipatable polymer; 

(c) from 40 to 90 parts of water; and 

(d) from 0 to 60 parts of organic solvent; 

wherein all parts are by weight and the total number of parts (a) + (b) + (c) + (d) add up to 
100. 

12. A composition according to claim 11 wherein the organic solvent comprises of a 
mixture of a water-miscible organic solvent and a water-immiscible organic solvent. 

13. An ink jet printing ink according to any one of claims 9 to 12. 

14. A composition comprising two or more dyes according to any one of claims 1 to 8. 

15. A composition comprising a water-dissipatable polymer and one or more dyes 
according to any one of claims 1 to 8. 
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16. A process for printing an image on a substrate comprising applying thereto, by 
means of an ink jet printer, a composition according to any one of claims 9 to 13. 

17. A cartridge suitable for use in an ink jet printer containing a composition according 
5 to any one of claims 9 to 1 3. 

1 8. An ink jet printer containing a composition according to any of claims 9 to 1 3. 

19. Use of a dye according to any one of claims 1 to 8 for the coloration of an ink jet 
10 printing ink. 



INTERNATIONAL SEARCH REPORT 


Inh lonal Application No 

PCT/GB 99/00772 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C09B29/048 C09D11/00 




According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 C09B C09D 



Documentation searched other than minimum documentation to the extent that such documents are Included In the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


WO 94 09073 A (ZENECA LTD ; BRADBURY ROY 

(GB); SHAWCROSS ANDREW PAUL (GB) ) 

28 April 1994 

see page 23, Dye 17 

see page 1, line 1 - line 6; claim 3 

see page 16, line 16 - line 31 

see page 17, line 16 - line 20 


1,2,6,7, 
9,10,15 


X 


US 3 657 215 A (WEAVER MAX A ET AL) 
18 April 1972 

see examples 2,3,5,6,8,9,13-17,19-22, 
27,29,30,33-36,41,43-53,60; claims 


1,2,4-8 


X 


GB 2 104 909 A (YORKSHIRE CHEMICALS LTD) 
16 March 1983 

see examples 1,4,51,54-59,62,64,65 


1-3,6-8 



m 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

m €* earlier document but published on or after the international 
filing date 

*L" document which may throw doubts on priority claim(8) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

X>' document referring to an oral disclosure, use. exhibition or 
other means 

"P* document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion ol the international search 

28 June 1999 


Date of mailing of the international search report 

21/07/1999 


Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL-22B0HVRijswrjk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 

Ginoux, C 



Form PCT/1SA/21 0 (second sheet) (Juty 1 992) 



page 1 of 3 



INTERNATIONAL SEARCH REPORT 



C.(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Inti lonal Application No 

PCT/GB 99/00772 



Category 



Citation of document, with indication .where appropriate, of the relevant 



passages 



j Relevant to claim No. 



x 
x 



US 4 271 071 A (CLARK GARY T) 2 June 1981 
see examples 71,72,74,83-86 
see claims 1,2,10 

US 4 528 368 A (WEAVER MAX A ET AL) 
9 July 1985 

see claims 1,2,4,7; examples 7,43,105 

US 3 673 169 A (WEAVER MAX A ET AL) 
27 June 1972 

see examples 6-12,14-20,22-32,36,37,39-52 
see claims 

GB 2 079 303 A (YORKSHIRE CHEMICALS LTD) 
20 January 1982 
see examples 6,10 

EP 0 023 386 A (ICI PLC) 4 February 1981 
see claims; example 27 

JP 55 104353 A (MITSUBISHI CHEM IND LTD) 
9 August 1980 
see examples 15,19 

& CHEMICAL ABSTRACTS, vol. 94, no. 6, 
9 February 1981 
Columbus, Ohio, US; 

abstract no. 32165q, "Monoazo dyes for 
polyester fibers" 
page 80; 
see abstract 

JP 55 118965 A (MITSUBISHI CHEM I NO LTD) 
12 September 1980 
see examples 15,19 

& CHEMICAL ABSTRACTS, vol. 94, no. 8, 

23 February 1981 
Columbus, Ohio, US; 

abstract no. 48821m, "Monoazo dyes" 
page 79; 
see abstract 

JP 56 024452 A (MITSUBISHI CHEM IND LTD) 

9 March 1981 

see examples 15,19 

& CHEMICAL ABSTRACTS, vol. 95, no. 8, 

24 August 1981 
Columbus, Ohio, US; 

abstract no. 63666d, "Monoazo dyes" 
page 72; 
see abstract 



-/- 



1,3-8 

1,2,4-8 

1,2,4-8 

1,2,4-8 

1,2,7 
1,3,6-8 



1,3,6-8 



1,3,6-8 



Form PCT/1SA/210 (continuation of second sheet) (July 1992) 



page 2 of 3 



INTERNATIONAL SEARCH REPORT 



In* Uonal Application No 

PCT/GB 99/00772 



C(Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication .where appropriate, of the relevant passages 



Relevant to claim No. 



P,X 



JP 57 090055 A (MITSUBISHI CHEM IND LTD) 

4 June 1982 
see example 37 

& CHEMICAL ABSTRACTS, vol. 97, no. 20, 
15 November 1982 
Columbus, Ohio, US; 

abstract no. 164523b, "Monoazo disperse 
dyes" 

page 164526; 
see abstract 

JP 57 000169 A (SUMITOMO CHEM CO LTD) 

5 January 1982 
see example 52 

6 CHEMICAL ABSTRACTS, vol. 96, no. 20, 
17 May 1982 

Columbus, Ohio, US; 
abstract no. 164138J, 
page 73; 
see abstract 



"Monoazo dyes" 



JP 57 095381 A (SUMITOMO CHEMICAL CO. 
LTD.) 14 June 1982 
see example 52 

6 CHEMICAL ABSTRACTS, vol. 98, no. 6, 

7 February 1983 
Columbus, Ohio, US; 
abstract no. 36075r, 
dyes" 
page 77; 
see abstract 



"Monoazodisperse 



JP 55 026264 A (NIPPON KAYAKU CO., LTD.) 
25 February 1980 
see example 40 

& CHEMICAL ABSTRACTS, vol. 93, no. 6, 
11 August 1980 
Columbus, Ohio, US; 

abstract no. 48530v, "Water-insoluble 
azo dyes" 
page 99; 
see abstract 

WO 98 14525 A (H0LBR00K MARK ;MEYRICK 

BARRY (GB); BRADBURY ROY (GB); ZENECA LTD 

() 9 April 1998 

cited in the application 

see page 4, line 27 - page 5, line 9; 

claims 



1,2,6,7 



1,2,4-7 



1,2,4-7 



1,2,6-8 



1-19 



Form PCT/lSA/210 (continuation of second sheet) (July 1982) 



page 3 of 3 



INTERNATIONAL SEARCH REPORT 

information on patent family mambwa 



Patent document 
cited in search report 

WO 9409073 



Publication 
date 

28-04-1994 



Into Mortal Application No 

PCT/GB 99/00772 



DE 
DE 
EP 
W0 
JP 
US 
US 



Patent family 
members) 

69308219 
69308219 
0673320 
9408797 
8505820 
5518983 
5635442 



D 
T 
A 
A 
T 
A 
A 



Publication 
date 

27^03^1997 
05-06-1997 

27- 09-1995 

28- 04-1994 
25-06-1996 
21-05-1996 
03-06-1997 



US 3657215 


A 
M 


1 O Ail 1 r"VTO 

18-04-1972 


US 


3770370 A 


06-11-1973 


RR 91 0/10 no 


A 


16-03-1983 


NONE 






A 


02-06-1981 


NONE 






US 4528368 


A 


09-07-1985 


NONE 






US 3673169 


A 


27-06-1972 


DE 
FR 
GB 
US 


2028397 A 
2049189 A 
1319546 A 
3762861 A 


07-01-1971 

26-03-1971 
06-06-1973 
02-10-1973 


GB 2079303 


A 


20-01-1982 


NONE 






EP 0023386 


A 


04-02-1981 


JP 
US 


56020059 A 
4318851 A 


25-02-1981 
09-03-1982 


JP 55104353 


A 


09-08-1980 


NONE 






JP 55118965 


A 


12-09-1980 


NONE 






JP 56024452 


A 


09-03-1981 


JP 
JP 


1461380 C 
63007219 B 


14-10-1988 
16-02-1988 


JP 57090055 


A 


04-06-1982 


NONE 






JP 57000169 


A 


05-01-1982 


NONE 






JP 57095381 


A 


14-06-1982 


JP 
JP 


1506933 C 
63053314 B 


13-07-1989 
21-10-1988 


JP 55026264 


A 


25-02-1980 


JP 1379229 C 
JP 61046591 B 


28-05-1987 
15-10-1986 


WO 9814525 


A 


09-04-1998 


AU 
AU 
AU 
WO 
WO 


4310997 A 
4311797 A 
4311897 A 

9814523 A 

9814524 A 


24-04-1998 
24-04-1998 
24-04-1998 
09-04-1998 
09-04-1998 



Form PCT/ISA>210 (patent family annex) (July 1992) 



